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imm&] ftmt&<omm claims 

[ff^qC-l] SlSJ^tCr : 0. 05-1. 0%, Zr:0. 0 5-0 
. 2 5%^ft5 t*t^ c u lOT^lIW^^^ t ^ 5 B^i« it 

te#^^-*5V>-C, E^O. UmK±©Zr^L<ttCu-Zr{b^$:Ii 

[ft 2 ] fCM iJ^TC r:0. 05 — 1. 0%, Zr : 0. 05-0 
. 25%, Zn:0. 05-2. 0 %&tt1rZ t C u £. WSJig 

< ttC u-Z rft^^Sit5^Wfc^"C, ^0^RTi88j^#6*5<0 1 of 
fcSS^i 0%^±^^t^TV^^^?i^^l{@/ / ^lm 2 J^±#&-rS^i:^#^t 

[ff*3!3] f r : 0. 05 — 1. 0% s Zr:0. 05-0 

fS^Tfeot, SR^BfiftfcWWIfetf) 1 oTfeSS^Cf^S^^ 10 0 

[f*3^3S4] KiffJ^TCr :0. 05-1. 0%, Zr:0. 05-0 
. 2 5%, Zn:0. 0 5-2. 0%^t5t*(^ WCuROT^l *> 

< fiCu-Z r{b^^S^t5«l!feoT, a^WSMOlot' 
fc5S£^tp^£4^l o 0 0 i/mm 2 W±#4t 5 i ^ri! i: 1 
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[*««] mm Specification 
[0 0 0 1 ] 

[0 0 0 2] 
[*»oi£flf] 

(a) ^v^mic^v^T^^v^MJaE^^CS/c^w+^-^^^^sr £:„ 

[0 0 0 3] 

(Mitt, &5fe, !9A/*^^ffi$nT#fc 0 «^P8&Sfg 

0 :<Di^<iI«^fcW:Cu-C r|i^l)5VHj:Cu-Cr -Z r 
[0 0 0 4] 
ft 5fj2f 9-087814 -g^a 

[#rF5:^2] 
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7-258804 -g^ft 
afcfflW- 7-258806 

[#rF^m4] 

7-258807 -§-<&$ft 

7-268573 -g^* 
[#rF»6] 

2 6 8 2 5 7 7 -*§-^$g 
[0 0 0 5] 

C u - C r 3fc*H£*&W:4 0 0 o Ct^Jm^ c f 3 r B ^a^^*5V^TM't4^MST-r^o WHfc 
X*&m £tiZZbitt<, 100 "Ciu^ $ h Km bV 2 0 0 XM&X* 

thzi>K 40 ox:mm.<D*m^fc&tfzm&& : t<Dmmttez> 0 4oo°cftm 

05tfMia*H:i3tt53A*SrrRl±$i3r«>fe«>t-Cu-C r -Z r 3MH£^a*BIB6£ 
HTl^o Cu-C r -Z r ^MttCu-C r &m&& t )tf&t Z> b 

[0 0 0 6] 

C u - C r - Z r ^^^ttS^bM^-Cfc <9 , &#fc&S^t£R#8)£i*r 
^^-e^l^^C r % Z r fc5VM3Cu-Z r <fc^2r#ftB $*T3ftft 
c7)fo_L£:E]oTV^o b^b^^^s i#3tXg-e B B Bm&5V^#fHjbfcC r , Z 
rfcS^fiCu-Z rjb^^li bfc^^l^^^^a^o 
[0 0 0 7] 

C u - C r - Z r ^#P0^te, -j&tfH^ H**BB£\ ftfitx *SW 

itsm. mmi±m, (ftmizM), mmtmm. tinsnmm, m%&m c^mjes) 

[0 0 0 8] 
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L;6»U3fca s bs Cu-Cr-Zr ^^-&^tC*5V>TttC u - Z r Ib-g^* 5 *^ 

S #J«U a^XOTMilJE^fcflEftfc. Cu-Cr-Zr 

[0 0 0 9] 

[ RJH Sr#»1- 5 <D ^Wl ] 

±is@#j£3§j&-t-5fc&, &&miz.®mwtt%ft\'\ *&m\zm^tch(Dx»ib 

0. 05-1. 0%, Zr : 0. 05 — 0. 2 5%^tt5*^ &M&Cu 
SIF^ pJI^M^ b ^ 5 «*Sittti^XlififJ^t' C r : 0. 0 5 
— 1. 0%, Zr:0. 05 — 0. 25%, Zn:0. 05 — 2. 0%^^ir 

s iE^O. 1 /im&l±OZ r tL< }iCu-Z r ^IttS^fitlTfeoT, S 
^IMiOlot'fc^S^ 1 0%^._h'a^tl'CV^5^^E^/ii § lfl/mm 

[0 0 10] 

fii^T'Cr : 0. 0 5-1. 0% s Zr:0. 0 5-0. 2 5% 

fiKftf"J^t?C r : 0. 0 5 — 1. 0%. Zr : 0. 0 5 — 0. 2 5%, Zn: 
0. 0 5-2. 0%^^i-5^*^WSCu^OT"^W^*6#l* i b^Si* 
^i«a|r.mt£fil'g-&l::*3^T N SiO. UmgiOZrfeKliCu-Zr^S 

[001 1 ] 
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[0 0 12] 

C r , Z r 

[0013] 

Z n 

*m&^%<vMmmt&&%fa±i-5frfr<Dmi}U7£mx*tbz> 0 o. 05%* 

[0 0 14] 

s. 

ftV\, *3SM^*3V^Z r fct< iiCu-Z Hfc£^&g£: t"5:fr£E4& 

&3iWfte.Ettlbfc„ o£ t) s 2 5 0"CSm*^ 5 5 Oritur* T'OflWiWfc: 
&tt5)|&#3£^ft-hU 4 0 0 c CSu^O^ra?a^{-*3^5®tt?rrS]Ji^-yr5- 

[0015] 

SfcKl, Cu-Cr-ZrI«MH ^^ttO«tb^^T?fe5iS N Cu 
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[0 0 16] 
[0017] 

[0 0 18] 

ZEWOtptDS k&ttltlrZb. (Dlt^O. l/imai©Zrtl<(tCu-Zr 

£V^^*!$ll§£M 5 fc5~ *r#93#ttjlffl U (2) Z rtUttCu- 

Z r -fb^^Sir-r^i-^T^^^oV^TS^^^J^b, FE-SEM/ 
EDS. FE-AES, T EM^lCioTS ffi^tiicSfrlfc4\lik%&f>YWct~ : & t > 

ioo omxram 2 ^±(Dm^a^m^m^^^rmmmnxis f o , ioo 

[0 0 19] 
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[0 0 2 0] 

^ynj;f^8 0 0°C~ 1 0 0 OX^D^X 1 tiFN\Sk±<D%3lg;{kffi&l,tz.m^ 
[0 0 2 1] 

[0 0 2 2] 

*H16^«0«flt'fk«ySHL. JftMJES£Ifc«<0###!!) 4»^*5»tS7K?&*«feSrffil 
[0 0 2 3] 

Cu-0. 2%Cr-0. 0 8%Zr-0. 15%Zn©M©^OV^ 
. ^W^cDM5t^^ioT^»!llO^^{«b. **©»ft#85fcJ:o 

TJfctfc^l 1 ^tWSr^Kb^„ 
[0 0 2 4] 

Cu-0. 2%Cr-0. 04%Zr OM©^l:oV . ^JB£tB<&»Bi 
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[0 0 2 5] 

Cu-0. 6%Cr-0. 15%Zr <Dffi.J&<D'£&lZO\,^X , MMMM^m^: 

xm\z. x o xmmm 3 <D$m**fem u ^^^Mit^fe^ <t o xjt^y 3 

[0 0 2 61 

H5£#<Jl~3, it1£m~3©#f£*m^K:o^-C, ^tW^^WIf^L- 
\ W&^ttl5ftl£!!fo<D±% ^OSC-IT S EM, EDS, FE-SEM, AE 
S, FE-AES, TEMfT'Mia^SriitT, 

mm^hmi^m^i^-m^o. 1 ^m^tt*2 0 o^±3ittjbT, m 

■So 

[0 0 2 7] 
[^1] 
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[0 0 2 8] 

1 %, 2 T? 2 5 . 3 % N Hi£0!l 3f25. 6 % £: ffiM^fe t> , HJfe^J^ 

*5V^fi, < t h S £ 1 0 %U±.^&WM 0 . l^m^WiW 
ifc&LTl^r. £^^5 0 mtMLT, Jt4fc09 1 T? 7 . 5%, Jfcftfl|2T? 
7 . 3 %, ifcg?#!l 3 "C6 . 7 %-Cfe V s V>fjxt 1 0 %3cSt-C*> <9 , S £ 1 0 % 

[0 0 2 9] 

<D 1 mm 2 ^ 19 <D{@m«x Hlfe^l lt'3 2 0i, H»lJ 2T*13 7jB, MMM 3 
T*5 3 O^i^l^^LX, 1 "C 0 <@ N JfctfeM 2 "C 0 Jtg?#|3T*0 

[0 0 3 0] 

SdS«ltii$^c^^lmm 2 St)<7>ia^Ctt. H»<J 1 "C 1 5 5 0 fi, MM 
M2-C1 0 1 OB. MM^\3T:2 1 6 0f®i#-^<7M;L*j-bT, tt&MlT** 8 0 
tbt55^!l2T'4 1 OB. Jt«E^3-C5 9 Offl-^fcD. *5 i^W^TT'fc t> , 

[0 0 3 1] 
[0 0 3 2] 

H»!jl~3 s Jt«Wl~3<©#«*mW*»e>3l3i*«>T-SrK^U 4 0 0t 
^ 5 0 0^K:fcV>Tfcl&3l5gf*ifc£rfTofc 0 1 ^£*L 

[0 0 3 3] 

HfS^^^R a te5£ l ^ £ K> fcmirZ> 0 
[0 0 3 4] 

1 0 
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Ra = (So-Sf) X100/So (%) 

s o mmum.m^nm^mmm 

[0 0 3 5] 

2 T* 6 0 %, 3 T? 7 0 %tfc50t*tLT, J£tfc0!l 1T'5 3% J£ffc0»J 2 

[0 0 3 6] 

ua>u 5 o ox:x-<Dm^\mmKtertz>mmm'j>mz, mmm i -ce o% 

x HJ&M 2 -0 5 4 % N HWO 3t*5 7 %X~&Z><D\ZM tt, Jttfc09 lt*3 5 %, 
Jfc$fc09 2"C3 2 % N JtRffil 3 -C 3 3 %t?fe 19 N ^©ffilRjtt «£ t> «*^>fe*o 
[0 0 3 7] 

Pa (*^s^jflo j^v>ti o 7 IEl^±^^slt)3gblE^^-*3v^T l ^>^Rp5fu^v^ 

»^&f^KH4£0 (O) l 0« 1 0 7 @*SS"Cg^#tt (A) 10«@* 

«-e*»fi-5*^tt«»«H45& (x) i:bfc 0 ft#«H4<0Sr*«r* 1 ^i" 0 
[0 0 3 8] 

^»yi~3«V^-ftL^ 1 O 7 lE]^±^i9Mb»0^4oV>Tt J ^»fU^^o 
fc;S$ N Jfctfcfcl 1 , 2IJ10 5 m*^T^»f> VcMtM 3(1106 |p]~ i o 7 @©f|t' 

[0 0 3 9] 

Sfc* ^Jfe^Jl~3, Jttfe^l~3 0#««K3|6|-^e>5l3IWR>i-«r»5tU ^ 
fflt?5l!iWRSrm\ 0. 2%W^i^iJ^bfc 0 iSt'©0. 2%W^**ltc 

[0 0 4 0] 

^fflWO. 2%W^(± N HM!llT"5 8 0MPa, Ift^2t'5 2 0MPa 

1 1 
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s MM&\3X*6. 7 OMP a tfc^O^LT, WJlT'5 7 0MPa, it%t&\ 
2T*505MPa, JfctfiH8l 3 T* 6 5 0 MP a "Cfe 9 , LV^ 

[0 0 4 1 ] 
[0 0 4 2] 

l^tOft^fi, HJS^J 1 T? 8 0 % I A C S % MMffl 2 -C 8 6 % I A C S „ 
HJ£#!! 3 "C 6 8 % I A C S T'fcSOUSt L"C, ifcg?#tf 1 "C 8 1 % I A C S , Jtt£ 
fj2T*8 5%I ACS, 7 0%IACST-feD, t /w ^^4ffi V % r. 

[0 0 4 3] 

4 0 0 o Ctu#(D^^?^T-(D®tt^ttfctWT-fc»9, 
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[*£«] mm Abstract 

mm] mftRwpffli&M&mzmtitccu - c r - z r &m'&&tm& 

[M&^Wt] SilJ^Cr : 0. 05 — 1. 0%. Zr:0. 0 5-0 

tti^Mfif IS^TC r : 0. 05 — 1. 01 Zr :0. 05-0. 25 
%, Zn : 0. 0 5-2. 0%Sr^-f5t#^, aHR^C uXWRfillW^« 
4&3&>b&5i*;fc?5*St^^&fc:fcV^T, iff&O. l./im£l±©Zrt.U<HC 



